Introduction
In situ water from soils and rock is also often obtained by removing pore water directly 48 from core samples. In unsaturated fractured rock, pore water from the rock matrix can be 49 extracted from cores, but water in the fractures will likely be displaced or contaminated by the Cryogenic coring may be a promising method for obtaining in situ water samples from 59 unsaturated fractured rock. Freezing soil to obtain shallow sediment samples near streams and 60 wetlands has been performed for several decades. The technique has traditionally involved 61 inserting a metal-pointed pipe into the sediment to a depth of about 1 m, and then liquid nitrogen 62 or liquid carbon dioxide is circulated into the pipe (e.g., Walkotten, 1973; Knaus, 1986 Cryogenic coring was performed on a sandstone rock with a single horizontal fracture. Three experiments were performed to test cryogenic coring as a tool for collecting water This observation indicated that the cores must be stored below freezing temperatures 126 immediately after extraction to minimize condensation. 127 In Experiment 2, fracture water was not captured on the first core extracted, but was 128 present on the second core. The absence of ice on the core may have resulted from the core being 129 drilled through a region of the partially saturated fracture that contained very little or no water. 130 The lack of water on the core may have also resulted from some of the fracture water being 
